In-vitro intra- and inter-inhaler flow rate-dependent dosage emission from a combination of budesonide and eformoterol in a dry powder inhaler.
Some dry powder inhalers have profound inhalation flow rate-dependent dosage emission, and it has been suggested that there are links between the in vitro emitted dose, total lung deposition, and subsequent clinical response. We have measured the in vitro dosage delivery for a combination of budesonide and eformoterol in a new version of the Turbuhaler. At inhalation flow rates of 30, 60, and 90 Lmin(-1), the total dose emission for 10 separate inhalations from each of six inhalers was determined. The aerodynamic characteristics of the emitted dose using inhalation flow rates of 28.3 and 60 Lmin(-1) were measured using the Andersen Cascade Impactor. The mean (SD) emitted dose for budesonide, at 30, 60, and 90 Lmin(-1), was 37.5%(18.2%), 64.4%(16.6%), and 107.4%(36.0%) (of the nominal emitted dose), respectively, and for eformoterol were 38.0%(20.3%), 65.0%(16.8%), and 104.9%(36.2%) (of the nominal emitted dose), respectively. Variability of dose emission characteristics from each inhaler and between inhalers at each flow rate was found. The aerodynamic particle size characterization of the emitted dose at flow rates of 28.3 and 60 Lmin(-1) revealed a mean fine particle dose for budesonide of 11.9% and 28.6% of the nominal emitted dose, respectively, and similarly 10.0% and 26.3% for eformoterol. At 28.3 Lmin(-1), the majority of the emitted dose (54.8% for budesonide and 64.5% for eformoterol) was deposited in the throat and preseparator of the Andersen Cascade Impactor. The mass median aerodynamic diameters for budesonide and eformoterol at 28.3 Lmin(-1) were 3.2 and 3.6 microm, respectively, and similarly at 60 Lmin(-1) were 2.4 and 2.5 microm. The modified Turbuhaler containing a budesonide and eformoterol combined formulation shows intra- and inter-inhaler flow-dependent dosage emission. The clinical significance of the in vitro dose-dependent properties should be investigated.